The application of an immobilized molecular beacon for the analysis of the DNA binding domains from the ecdysteroid receptor proteins Usp and EcR's interaction with the hsp27 response element.
The nonstandard molecular beacon described in this article consists of 2 fragments, each built of a short single-stranded oligonucleotide sequence and a double-stranded sequence. One of these hybridization probes, labeled with a fluorescence donor (fluorescein), is solid phase immobilized. The second nonimmobilized probe is labeled with a fluorescence quencher (dabcyl). Annealing of both probes via single-stranded sequences was possible only in the presence of a specific protein molecule that recognized the response element sequence initially separated between the immobilized and nonimmobilized fragments. The system was applied successfully to detect the sequence-specific interaction of a natural hsp27 response element from the promoter of the hsp27 gene with the DNA binding domains of 2 nuclear receptor proteins: ultraspiracle Usp (UspDBD) and the ecdysone receptor EcR (EcRDBD). Measured in the absence of EcRDBD, the dissociation constant, K(d) of the UspDBD-hsp27 complex, was determined to be 3.26 nM, whereas for UspDBD devoid of the A-box (UspDBDDeltaA-hsp27 ), the dissociation constant was 4.81 nM. The respective K(d) values in the presence of EcRDBD were 2.43 nM and 10.80 nM. The results obtained with the immobilized molecular beacon technology were in agreement with those obtained by conventional fluorescence titrations and by fluorescence resonance energy transfer measurements with nonimmobilized beacons.